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SOME "MARKS": AN ADMINISTRATIVE PROBLEM 
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When the microbe of testing and measuring (scientific of course) 
once finds lodgment in the mind of a superintendent he becomes a 
victim of its impelling and creative demands. There is no help 
for him but to proceed to go the limit or else quit the game. But 
we have a saying in the town in which the writer lives, attributed 
to an eminent statesman of Connecticut, that "the Lord hates a 
quitter." (Exact quotation censored.) We did not quit; hence 
this narrative, 

This history of a small reform in marking or grading in our 
high school is a story of most innocent beginnings that finally 
ripened into a campaign that proved somewhat of a jolt to a few 
conservatives in this school in "the land of steady habits." In 
September, 1916, we employed for the first time an experienced 
teacher to do various wonderful things for us that we felt in a vague 
way needed to be done, particularly in the line of self-examination 
or auto-survey. In the mind of the writer one of the amusing 
features of this new employment was that he actually did not know 
what title to give his new teacher, but as a large part of the intended 
work was to acquaint our teachers with the use of the objective 
tests and standards, he suggested to the School Committee — 
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that is a New England phrase which means Board of Education out 
West — that we call her the supervisor of tests and measurements. 

One of the first things the superintendent wanted to know was 
how quickly and completely the pupils going from the grammar 
grades were adjusting themselves to the new environment of the 
high school. The supervisor, Miss Catherine E. McCormick, took 
the grades, which for the balance of this article we shall call 
"marks," of the children in the 8A grades of June, 1916; that is, 
the final marks they received in the grammar schools. She then 
compared these with the marks of the identical children issued 
February 1, 191 7, leaving out of account those who did not enter 
high school. This opened up quite a number of pregnant questions, 
suggestive of interesting and sometimes tantalizing problems. (All 
of this with much more is incorporated in her report to the superin- 
tendent which is being prepared for the printer at the present time.) 

The most startling and challenging problem, however, was at 
once seen to be the whole problem of the system of marking in the 
high school. Our high school registers a little less than 900. We 
have 40 teachers grouped into the several conventional departments 
that are to be found in a high school that offers college preparatory 
courses, scientific and classical; general courses including shop- 
work, mechanical drawing, domestic arts, domestic science, etc., 
music courses, including a college preparatory music course; and a 
commercial department. 

In passing it may be interesting to know that the average eighth- 
grade mark of these pupils was 82 .3, while the average high-school 
mark was 78 . 9. The writer did not attach any undue importance 
to the revelations of these deadly averages. He is quite alive to 
the fallacies that underlie any presumed conclusions that are based 
upon averages. Nevertheless, we at once examined the marks 
given by each individual teacher in the high school and made 
graphs of them. 

Our passing mark has been for the last three years 75. We 
noticed that of the 93 averages considered, 35, or just three-eighths 
of all, were marked 75, or, as we used to say in college, 35 received 
a "bald-headed pass"; 25 received 80; 13 received 85; and 9, 
above 85. Eight marks below pass were given. 
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OUR PROBLEM DISCOVERED 

One who has made any study of grading will at once discover 
that something is wrong when three-eighths of a group barely 
pass, while only one-half and no more are rated as better than pass. 
Our problem was of course to take up with the teachers this prob- 
lem, "What is wrong with the marking system?" We assumed, 
a priori, that our children were not inferior in general ability. 

The statement and solution of such an important supervisory 
problem as this, so vital and intimate to the progress of nine 
hundred students, demanded direct and practical methods of 
attack. The job was to effect some remedy, and that quickly. 
We put aside the alluring temptation to make "a study" of the 
situation except as that might incidentally be necessary. We had 
no thought of overrefining our methods; we were not collecting and 
collating data to be used in a thesis or in a seminar of a school of 
education. 

The educational statistician therefore will be disappointed if he 
expects any new contribution. None of our teachers assume to 
be specialists on the question of rating. We therefore tackled the 
question in a direct way, and the first thing we did was to hold 
general meetings at which were present the principal of the school 
and all his teachers, the supervisor of tests and measurements, and 
the superintendent. We held three meetings of about an hour 
and a half each. 

WHAT WE MARK 

The topic of the first meeting was "What We Mark." It 
was felt that despite the fact that there must inevitably be a great 
variability in teachers' marking due to variability in subject- 
content and variability in personal temperament, it was nevertheless 
advisable to agree in a general way upon what the fuss was all about. 
What does a teacher enter marks for anyway? What does he 
mark? 

We had a stenotyped report of the discussions and on looking 
over this report I find that teachers marked "improvement," "abil- 
ity," "serious purpose," "moral qualities," "interest in work," 
"accomplishment." The domestic science department marked 
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"conscientious work," "improvement and ability." The com- 
mercial department marked "accuracy, neatness, and promptness," 
which by the way are three slogan words very properly adorning 
the walls of the department. They also considered "honesty, 
courtesy, and zeal." The history department marked "endeavor 
and accomplishment." One teacher in the mathematics depart- 
ment offered "acquisition of knowledge." 

In this almost appalling category of practically all that is good 
and moral, one would need to have the genius of a field marshal, 
or of a Beethoven, to reduce it to a harmony that would be work- 
able and practical. Nevertheless we defied the fates and made 
the attempt. The key was already at hand in the custom that the 
graded schools had adopted a few years, ago, viz. : to consider the 
ability of the child at the time the mark is recorded without reference 
to any previous marks, except in so far as previous accomplishment 
must have a bearing upon present ability. We therefore adopted 
the following as the hypothetical answer to the question "What 
Do We Mark?" 

Mark present native ability and accomplishment, in the consideration of 
which take account of: 

i. Quantity of accomplishment 

2. Quality of accomplishment 

3. Improvement (but only if measured by objective scale or standard) 

4. Evidence of personal, specific, and serious purpose 

5. Evidence of initiative 

6. Evidence of supplementing knowledge 

7. Thinking — organization of ideas — "pointedness" and relevancy 

ABYSSINIANS IN THE CORD-WOOD 

In working out this tentative agreement upon what to mark, 
the superintendent kept steadily in mind several notional by- 
products — important incidentals that are much less likely to trickle 
into the machinery of high-school practice than into the more 
flexible grammar-school practice. 

First and foremost it is necessary that teachers should forgive 
pupils their scholastic trespasses. Is the pupil able to proceed ? 
to undertake the advance work ? No matter what he was, or did, 
or did not do, the question is simply, "Can he?" not "Can him." 
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When one considers the almost ungradable studies of Snedden's 
beta list, or the small importance of the values of studies that 
Bagley lists as "conventional" or "preparatory" — the ignorance 
of which "brands a person as uneducated," or "which have value 
as bases for the acquisition of other facts and principles" — as com- 
pared with the "utilitarian," the "emotional," the "sentimental," 
and the "theoretical," one wonders why so many amiable, broad- 
minded, sympathetic teachers become so much inclined to be rigid 
and exacting in demanding their Shylockian portions of academic 
work. (Teachers under a spiritual age of thirty excepted and 
exempt from any imputation.) 

Other very important standards of teaching have become 
almost predominant in the practice of the more progressive school 
systems. They are brought in by the newer teachers, but seem to 
be adopted all too slowly if not reluctantly, and in some cases 
unintelligently, by the older teachers. I refer to the teaching 
ideals and standards connoted by the phrases: establishing and 
evoking a specific purpose; motivation; supplementing knowledge, 
not only by direction of teachers' assignments, but by "getting 
after it"; systematic thinking. 

To get these ideas fixed in the minds of our high-school teachers 
as important factors in marking was one of the purposes, though 
logically incidental, of the first meeting. 

THE SCALE 

We finally landed on the other side of that bunker only to find 
our lay in the tall grass of a discussion of scales. The kind of scale 
used — literal or percentile — really does not matter much. Nor 
does it really make any difference, except as to convenience as we 
shall see, whether 60 is the "pass mark " on a percentile basis, or 75. 
But what is of cardinal importance in any system is the determina- 
tion of what "pass" should mean. 



What do we mean by "passing" a pupil? What "passes" 
him to the next class? What quality or quantity of ability or 
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accomplishment should we demand as a condition of "passing" a 
student ? 

Here are some of the opinions offered. I quote them just as 
they were recorded by our stenotypist reporter, because they reveal 
in some cases the somewhat static condition of mind that seems to 
hinder the response of experienced teachers to new ideas. And 
the conservatism is often in direct ratio to the value of the teacher. 

Question: What is your idea of a "pass mark" ? What conditions should 
govern in giving it ? 

Ans. i: When the pupil has done what is required. 

Ans. 2: When he is able to go on with the work. 

Ans. 3: I often mark on the moral qualities entirely. I could not say that 
the pupil is always able to go on with the work. This is only in extreme cases. 

Ans. 4: When a pupil has the main outline creditably well he should pass. 

Ans. 5; A pupil, especially a commercial pupil, who has fulfilled the letter 
of the law should be allowed to pass. 

Ans. 6: When we put down 75, he is doing all we can reasonably expect. 

Ans. 7: Is not progress (improvement?) the important thing? 

Ans. 8: When the student has done 75 per cent of the amount required. 

Answers 6 and 8 did not seem to fit the case; the others implicitly 
contained the norm we were seeking. Our conference's work 
then became a work of synthesis — to try to induce a working 
definition of "pass mark." 

In passing, it is interesting to note the point of view of the last 
answer; it is so characteristic and general among older teachers 
of the subjects taught by the one who offered it. His department 
may almost be guessed. Notice his confusion of ability with work; 
his emphasis upon quantity. He discounts "present ability" by a 
horse-power-hour argument. It is the application of the factory 
piecework time-card to the estimate of the mental and character 
progress of a human being. It is quite at variance with Answer 3. 

Long before this, this question must have occurred to you: 
"How can a standard definition of 75 be devised to be applied 
to subjects so diverse in content and educational value as literature 
and bookkeeping? as history and stenography?" 

These questions very naturally were brought up by the differ- 
ent departments at the conference. Discussion seemed to show us, 
however, that if we could agree upon what we are marking — 
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present ability and accomplishment, in the consideration of which 
a teacher takes account of the various factors named — we could also 
agree upon what 75 or the "pass mark" should mean in each depart- 
ment. We agreed upon the following tentative definition of 
"pass mark": A mark standing for the teacher's judgment that the 
pupil has done creditably enough both in amount and quality to progress 
or to take work in advance, but no better. An application of this to a 
few subjects may show how the definition might hold. 

Bookkeeping. — This work shall be absolutely correct in every 
case. The amount required should be no more than a slow pupil 
can do accurately; brighter pupils might take more work. The 
judgment is therefore a quantitative one; in other words, has 
the pupil done the amount of work demanded in bookkeeping, the 
theory being that every student should be held to a given task until 
it is correct. This would apply also to commercial arithmetic, 
and in most cases to mathematics. Other analogous subjects will 
occur to one. 

Stenography, typewriting, etc. — A slight modification of the fore- 
going principle operates in these subjects for the reason that pro- 
ficiency largely depends upon the ability to spell, punctuate, and 
use correct English. With stenographers, it very largely depends 
upon the possession of a reasonably large cognitive vocabulary. 
However, 75 should be given in these subjects when a fixed amount 
of dictation can be accomplished in a fixed or standard period of 
time and the result contain not more than an agreed standard of 
permissible errors. 

Another category of subjects, corresponding to Dr. Snedden's 
beta list, must be subjected to a different principle. The teacher's 
judgment here is much more largely subjective. Frequent depart- 
mental meetings with the principal of the school are very necessary 
if there is to be any approximation of a standard judgment as to 
whether a pupil has "done creditably enough both in amount and 
quality" to be advanced. 

IOO PER CENT 

Before considering the steps of the scale, we next considered 
the higher end, 100 per cent, the pass mark, or 75 per cent, being 
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the lower end. We came to the conclusion that, as above stated, 
it made no difference what the "pass mark" was called provided 
some agreement as to its meaning could be arrived at. 

Some years ago the pass mark in the Stamford High School was 
60 per cent. It always seemed to the writer that the argument 
that a higher pass mark would induce a higher grade of work by 
the pupils was fallacious. It seems to have the flavor of fiat money 
as a medium for the payment of debts, but since the change was 
made, it did not seem worth while to revert to the old system. The 
problem, therefore, became the determination of the steps between 
the pass mark and the theoretical 100 per cent. 

The next topic of our discussion therefore was the meaning of 
the 100 per cent. The discussion on this was lively. The con- 
sideration of zero was incidental to it. We came to the conclusion 
that since we were marking "present ability and accomplish- 
ment," and that since any student in a high-school class must 
have a considerable measure of ability else he wouldn't be there, 
and must have accomplished in the past considerable work else he 
wouldn't be there, a zero was an impossible mark. "What, then," 
I can hear one ask, "would you mark a student who doesn't do 
anything in a class in a given time ?" Our answer is, "We should 
mark that a 'D,' which means deficient," the consideration of which 
will be taken up presently. To make this section of the story short, 
we finally decided upon the following tentative definition of 100 
per cent: The mark given when in the opinion of the teacher a definite 
assignment has been perfectly performed. 

COMMENTS 

1. A term's definite assignment implies all — the sum total — of 
the periodic assignments. The 100 per cent mark is therefore 
very rarely attainable for a term, but might frequently be recorded 
for a given daily assignment. 

2. This mark when applied to a periodic assignment (e.g., daily 
recitation) shall not be impaired by any fault (e.g., in English) 
that should be charged to the account of any other subject, unless 
such extraneous fault casts a cloud of doubt upon the perfection 
of the work in the subject under consideration. 



SOME "MARKS": AN ADMINISTRATIVE PROBLEM 705 

Something was said above in regard to a "D" mark. If a 
student comes to class truly empty or unprepared, he is marked 
"D" and not zero. The pupil receiving such a mark is in exactly 
the same status as one who has never attempted the definite 
assignments, and "D" or deficiency therefore stands for a deferred 
judgment of the teacher. Next day or subsequently the student 
may make up this work or may give unmistakable evidence that the 
blank for which he was marked "D" has been filled. The teacher 
must then exercise his judgment in marking him, and such judg- 
ment when finally made may prove to be a pass mark or a failure 
mark in place of the "D." Upon the records in the office, "D" 
of course must have all the force and significance of a failure until 
another record is substituted for it. 

(We also mark "R" in some cases, which stands for refused 
or rejected, in the case of written work that the teacher refuses 
to consider. This is occasionally used upon slovenly or carelessly 
arranged papers.) 

STEPS OF THE SCALE 

Following is a digest of the next topic of discussion taken up : 

Before we adopt a scale and its steps between "pass" and the theoretical 
"best" that we call 100, let me present a few conclusions that have been 
generally agreed upon by students of this matter of marking. We may well 
accept them at least as working hypotheses. If you question them, please 
at least consider them as hypotheses — statements to be proved or disproved 
by actual experiment, and not to be discarded without trial. 

1. Marking should be done either by relative positing, or by the employ- 
ment of an exact, scientifically prepared standard scale. 

We will call the first the grouping method and the second the yard-stick 
method. 

2. When neither method is used, and the mark expresses the teacher's 
absolute judgment, there will be wide and considerable variability in the 
marks of different teachers. 

3. An examination of this variability in teachers' marking has led most 
authorities to the conclusion that there cannot be more than four groups 
of quality — four "steps" — above the pass mark. (A few students admit 
five.) 

In regard to the variability of marks: If each of you should mark a set of 
papers on our present percentile basis, we would probably find a variation of 
from s to 15 per cent, and we need not feel surprised to find a mean 
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variation of at least 8 per cent. If you doubt this, try it before you finally 
deny the statement. 1 

If we should assume a mean variation of 8 per cent, our "pass mark" 
should be fixed at 68, so that a mark of 72 would be the mean of marks between 
68 and 76, a range of 8 per cent; a mark of 80 representing the range between 
76 and 84; 88 for the range between 84 and 92; and 96 the mean mark for the 
range between 92 and 100. 

For if one teacher marks a paper 76 and another marks the same work 84, 
these two representing the probable extremes of variation — 8 per cent — while 
the other judgments assign marks somewhere between the two, what mark 
should be recorded in fairness to the student ? Why not 80, the mean ? 



CHECK AND PROOF 

Now suppose you take another set of papers, preferably by the same stu- 
dents in the same subject. Assort them into five groups: failures, poor, 
medium, good, and excellent. You probably would find yourselves in remark- 
able agreement. Your disagreements would probably hinge upon border- 
line cases; and if they did, we would have further substantiation of the 
statement that teachers' marks vary considerably. 



TABLE I 



(SS 



■2 £ 



<Mfl< 



Description of 
Steps 


Failure 


Poor or 
Inferior 


Fair or 
Medium 


Good or 
Superior 


Excellent 




Literal Symbols 


XorD 
orR 


P 


ForM 


G 


E 




Numerical 

Equivalents 

ou Basis of 

60 Pass 


6 

Below 60 


7 
65 


8 

7S 


9 
85 


10 
95 





Same on Basis 
of 75 Pass 


7 
Below 75 


S 8 
78 


ii 8 

84 


7i 9 
9i 


3i i° 
97 






Steps 
10 



Steps 
= 6i 



If you should assort them into six or more groups, the amount of dis- 
agreements (variations of judgments) would increase; and into four groups, 
as many colleges grade students, your differences of judgment would prac- 
tically disappear. 

Now it happens that a division of four groups above a pass mark of 60 
gives us steps of 10 per cent; while four groups above a 75 pass mark gives us 
steps of 6| per cent. The former is preferable; either is practical; neither 
is theoretically correct on an assumption of an 8 per cent mean variability of 

1 English Journal, November, 19 16, gives striking illustration of variability in 
the marking of compositions. 
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teachers' judgments. But we have no final sanction as to how much varia- 
bility actually would be found, so why worry ? 

The diagram on p. 706 was then displayed upon the blackboard. 
The advantage of fixing 60 as pass will readily be noted. 

The natural steps of 10 are much more convenient to handle; 
but our school has become used to 75, and it did not seem wise to 
make the change. The decision was as follows: 

a) In term marks or for office and home records use: 



Failure 


Inferior 


Medium 


Superior 


Excellent 


XorD 

Below 75 


P 

78 


F 

84 


G 

91 


E 
97 



b) In personal record book, use any preferred scale, but for purposes of 
translating to office reports, use: 

93 J to 100 =E or 97 
87 J to 93J=Gor9i 
8i|to 87f=For84 
75 to 8iJ=Por78 
Below 75 =X or fail 

Marks should indicate relative rank. 
Some suggestions for marking: 

a) Until teachers become familiar with the steps and how to use the scale, 
frequent department meetings should be held, to assort papers in five groups 
according to the scale marks. As many judgments as possible should pass 
upon the papers. Five papers, representing respectively the averages of the 
five groups as determined by the average of the teachers' judgments, should 
be set aside to serve as a tentative objective standard scale until a better can 
be substituted. 

b) Exchange of marks and papers with other schools and departments 
should be effected. 

DISTRIBUTION OF ABILITIES 

At this point we considered the suggested evidence that began 
the campaign — the distribution of marks turned in by the high- 
school teachers. 

There was a preponderance of marks just above pass marks 
that under any system would group as poor. We did not expect 
to plot a "peakless" curve; neither did we expect to find so high a 
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"peak" below medium. Twenty-five per cent — 875 out of 3,503 — 
were grouped "poor," and nearly one-sixth "failed." 

The heavy lines of the figure give the plot we found for 3,503 
names; the dotted lines show a theoretically normal distribution 
on the basis of 12 fail, 20 inferior, 40 fair, 20 superior, and 8 excel- 
lent in a group of 100 marks. 



GO G-5 



TO 



T-5 flO 6-5 Oo &S 



Fig. 1. — Heavy lines for 3,503 marks. High school, dotted lines, theoretical — 
(Hall-Finkelstein Graph). Reduced to 100-marks basis. 

The most striking revelation, however, and one that could be 
expected where such various opinions of "What We Mark" are 
found, was the contrasts shown in the graphs of marks of individual 
teachers. We reproduce two, Graph No. 2, of a mathematics 
teacher's 167 marks, and Graph No. 3, of a Latin teacher's 
92 marks. 

GRAPHS AS TEXTS 

The graphs of all the teachers were plotted. The supervisor 
of tests and measurements examined them with many of the 
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Fig. 2. — Mathematics. An excellent graph. Healthy distribution, but unusual 
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Fig. 3. — Latin 
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teachers, and several conferences were held. The campaign fol- 
lowed true political form — it became personal, a "house to house 
canvass" near its end. 

At the end of the term, January, 191 7, the marks the same 
teachers recorded for the same first-year students were again 
analyzed. The comparisons are shown in Table II: 

TABLE II 



Description of steps 

Theoretical distribution 

December, 1916, distribution . . 

January 26, 191 7, distribution. . 

Preparatory course, January, 1017, 
distribution 

Commercial course, January, 1917, 
distribution 

General course, January, 191 7, dis- 
tribution 



X 


P 


F 


G 


12 
16 

8-5 


20 
So 
33 


40 
20 
38 


20 

i°-5 

17 


12 


32 


3i-S 


io-S 


3 


33 


43 


20 


9 


34 


42 


10 



3-5 
3-5 

S 

1 

4 



Some improvement will be noticed. One-third "poor," how- 
ever, was still unhealthily large. Although all three departments 
show about the same percentage of "poor" — 32, 33, and 34 per cent 
respectively — it will be noticed that in the case of the college pre- 
paratory students the percentage of poor is higher than that of 
medium. Why ? What was the trouble ? 

We examined the graphs of all the sections of the IB preparatory 
students by subjects and found that the chief cause of the dis- 
turbance was in Latin. The percentages of distribution were: 
X 16.6; P32.4; F29.6; G21.2; E o. 

One of the graphs of the Latin marks is shown above. 
Two others follow; Graph No. 4 of 92 marks and Graph No. 5 
of 132. 

This condition as to the marking of Latin is probably more or 
less general. If it is, does it not point to the need of study by the 
specialists ? I am led to believe that the condition of the case in our 
high school is not peculiar but typical. Are the demands of Latin 
too exacting ? Are the requirements of Latin teachers, generally 
speaking, too rigid? Or is it because of inadequate preparation 
in the grades? Can it be more vitally motivated? With no 
intention to pun, what is the case of Latin ? 
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IS IT WORTH THE CANDLE? 

The writer will not presume to reply. In justice to a fair 
answer, however, he must state that stress of work of another 
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Fig. 4. — Latin 
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Fig. 5. — Latin 

nature precluded that very essential part of supervision, active 
"follow-up," after February 1. 
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Nevertheless, Table III appears in the annual report (October i) 

of the superintendent: 

TABLE III 

Percentage of Failures Based upon Enrolment 



Subject 


First Term 


Second Term 


I 


II 


III 


IV 


I 


II 


III 


IV 


English 


9.8 

IS- 8 
23.2 


10.9 
i4S 


12.0 
7-6 


9.1 

22.0 

8.3 


9.0 

7.2 
io-3 


8-5 
9-4 


13-4 
12. 1 






3-3 


Algebra 


Trigonometry 








Geometry 




22.5 

23.6 
20.4 
42.8 








23.6 

38.4 
19.0 
28.0 






History 


6.7 


15-3 
18. S 
24.6 


145 
6.2 

3-i 


14.2 


2.8 
IS- 6 

22.0 






5-4 
6.7 














12.7 






10. S 




Physics 






2-3 






3-6 


Bookkeeping 


8.4 


8.1 

12-5 

iS-o 




12. 1 


iS-o 

7-3 

11. 1 




Commercial arithmetic. . . 










Commercial geography . . . 














Commercial law 




18. 5 
14.2 






6.8 
23.8 




Stenography 






21 .0 






5-4 













(In other subjects, no proportion of failure exceeded one-eighth.) 

The general drop in percentage of failures, which amounted 
to more than a tendency, was of course gratifying. Though this 
report covered all subjects and all four years, is it taking too much 
for granted to suppose that our investigation of first-year marks 
had much to do with this result ? The first term shows 17 cases of 
over one-eighth failed; the second term only 10. In 21 cases out 
of the 30, the percentage of failure was reduced. 

It should go without saying that no direction, order, mandate, 
or suggestion was made that a teacher must keep her failures 
below 1 2§ per cent. All we asked was that our teachers give intelli- 
gent attention to the matter of marking and of causes of failure. 

BIBLIOGRAPHY 

Finkelstein, I. E., The Marking System in Theory and Practice. Warwick 
& York, 1913. 

Hall, W. S., "A Guide to the Equitable Grading of Students," School 
Science and Mathematics, June, 1906. 

Kelly, F. J., "Teachers' Marks, Their Variability and Standardization," 
Teachers' College Contributions to Education, 1914. 



SOME "MASKS": AN ADMINISTRATIVE PROBLEM 713 

Rugg, H. O., "Teachers' Marks and Marking Systems," Educational 
Administration and Supervision, February, 1915. Warwick & York. Con- 
tains also a bibliography of 39 titles. 

Steele, A. G., "Training Teachers to Grade," Pedagogical Seminary, 
XVIII (1911), 523. 

[Note. — To make valid comparisons of graphs, care must be taken to 
reduce them to a common denominator.] 

Assuming the dotted graph (No. 1 above, p. 708) as a base, we 
find the highest peak representing 40 marks of the 100. It was 
made, in the original drawing, 2 inches high. 

For the black line graph of 3,503 marks, we use the proportion: 

3,503 _X v _ T/IOT 
100 40 

A peak of 2 inches therefore would represent 1,401 marks, and 
the various "peaks" would be drawn proportionately. 



